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reduction of the sodium from the salt). The latter concludes, after many experiments, that in general, in all methods which are used for the production of the spectra of gases, the incandescence is a result of electrical * or chemical t processes. Nevertheless at sufficiently high temperatures all gases and vapors must emit temperature radiations which correspond to Kirchhoff }s law,J since otherwise the second law of thermodynamics would be violated. It is, to be sure, possible that the absorption, and hence also the temperature radiation, when chemical processes are excluded, is small, and gives possibly no sharp spectral lines because the absorbing power reaches an appreciable value only because of chemical processes. For example, it would be conceivable that the natural vibration of the ions, which occasion strong selective absorption, become possible only upon a .change in the molecular structure of the molecule.
2. The Ion-hypothesis.—According to the electromagnetic theory, the vibrations of the ions produce electromagnetic waves, of their own period, i.e. light-waves of a given color. The attempt will be made to find out whether this hypothesis can be carried to its conclusions without contradicting other results deduced from the kinetic theory of gases.
Consider a stationary'condition, in which the vibrations of the ionic charges have a constant amplitude. Since this amplitude would necessarily diminish because of radiation and
* E. Wiedemann has shown that a low temperature exists in Geissler tubes (Wied. Ann. 6, p. 298, 1879).
f Pringsheim (Wied. Ann. 45, p. 440) obtained photographic effects from CS2 flame at a temperature of 150° C. Pure temperature radiation could in this case have produced no photographic effect. According to E. St. John (Wied. Ann. 56, p. 433, I^9S) the effectiveness of the Auer burner does not depend upon luminescence, but is due to the use in the flame of a substance of little mass, small conducting power, large surface, and large emissive power. But according to Rubens (Wied. Ann. 69, p. 588, 1899) the Auer burner is probably chemically active for
Inn or wa.vfts.ttention was first called to this point by Moessard (C. R. 114, p. 1471, 1892).
